Abstract Priapism secondary to chronic myeloid leukemia (CML) is rarely observed in the clinic. Here, we present an 18-year-old patient with priapism for over 72 h due to hyperleukocytosis. Emergent interventions such as therapeutic aspiration and intracorporal injection of phenylephrine failed before a surgical corpora cavernosa-corpus spongiosum shunt was inserted to relieve symptoms. During hospitalization, bone marrow aspiration confirmed the diagnosis of CML. 
Introduction
Priapism is a condition of an abnormal erectile penis in the absence of physical and psychological stimulation for several hours. Generally, there are two types of priapism: Low-flow (ischemic), which accounts for approximately 80%e90% of cases, and high-flow (nonischemic) [1] . Most ischemic priapisms are idiopathic, whereas other cases might be caused by the injection of vaso-active substances, such as papaverine and phentolamine, or by hematological diseases, such as chronic myeloid leukemia (CML), sickle cell disease, polycythemia vera, and multiple myeloma, resulting in hyperviscosity of the circulating blood [2] . Priapism secondary to CML is extremely rare in clinics. Here, we report a young adult with CML who presented with priapism as the first clinical manifestation.
Case report
A previously healthy and sexually active 18-year-old man was admitted to the emergency department of our center. He presented with consistent erectile penis for nearly 1 week and aggravation with pain for over 72 h (Fig. 1A) . The patient had no history of sexual stimulation, medications, trauma, malaise, night sweats, joint pain or cough. The physical examination revealed that the spleen and liver were 2e3 cm palpable under the arcus costa. The penis was erect and firm with superficial venous engorgement. Laboratory tests showed white blood cell (WBC) and platelets (PLT) counts of 257 Â 10 9 /L and 5450 Â 10 9 /L, respectively. The patient's hemoglobin level was 71 g/L. Abdominal ultrasonography showed enlargement of the liver and spleen. An ultrasonography of the penis showed low blood flow. Based on the clinical manifestations and laboratory tests, we speculated that the priapism was caused by hematology disease. Thus, bone marrow aspiration was performed before the therapeutic aspiration and intra-cavernous injection of phenylephrine. Unfortunately, the symptoms were not effectively controlled. Given that a long course of the disease would eventually cause irreversible complications, such as erectile dysfunction, we decided to insert a surgical proximal corpora cavernosa-corpus spongiosum shunt to relieve the symptoms instead of a distal shunt due to the severe edema of the glans.
The surgery was successfully performed by shunting bilateral proximal blood from the rigid corpora cavernosa into the corpus spongiosum. The penis was apparently flaccid (Fig. 1B) . However, the scrotum became significantly enlarged, which might have been caused by the many blood clots from a coagulation disorder the day after the surgery ( Fig. 1C) . A secondary surgery was arranged, and the blood clots were evacuated from the subcutaneous layer before the incision was tightly sutured.
The results of the bone marrow analysis showed hypercellularity with myeloid hyperplasia. The BCR-ABL translocation gene test was positive according to fluorescence in situ hybridization (FISH), which confirmed the suspicion of CML as the underlying etiology of priapism. Imatinib mesylate (400 mg) was administered once daily with intravenous fluids hydration after wound healing. The 3-month follow-up showed that the patient had no severe complications such as erectile dysfunction. Moreover, he had normal WBC and PLT counts, as shown in repeated laboratory tests.
Discussion
An erection is caused by the parasympathetic stimulation of the cavernosum smooth muscle and hyperemia of the corpus cavernosum. Under normal circumstances, there is microscopic arterial vascularization of the corpora cavernosa. The corpora cavernosa was found to be vascularized by both the cavernous and dorsal arteries of the penis [3] . Conversely, priapismis is pathological hyperemia of the corpus cavernosum. Priapism can occur at any age, particularly in 5-to 10-and 20-to 50-year-olds. Approximately 70% of cases are idiopathic whereas 20% are related to hematological disorders in adults [4] . Based on the blood flow, there are two types of priapisms: Nonischemic and ischemic, which occur via different mechanisms. Nonischemic priapisms are observed in clinics much less frequently than ischemic priapisms. The etiology of nonischemic priapism remains unclear, although pharmacological, traumatic and neurological diseases that can cause unregulated, continuous arterial inflow into the lacunar spaces have been proposed. Usually, ischemic priapism is more commonly observed in clinics.
The incidence of priapism is only 1%e2% in patients with CML [5] , which is quite rare ( Table 1) . Most patients present with painful erectile penis without any sexual stimulation for several hours. The arteria dorsalis penis is usually unreached, which can be further confirmed by ultrasonography. The laboratory tests generally show that WBC and PLT counts are significantly elevated. Severe long-term complications, such as erectile disorder, resulting from fibrosis and necrosis of the abnormal erectile penis can easily occur if treatment is insufficient. Several emergent treatments, including therapeutic aspiration, intracavernosal injections of phenylephrine, and rapid detumescence by leukapheresis, can be applied in the emergency room. As a final approach, a surgical shunt should be considered to lower the incidence of inevitable complications. A systemic evaluation and therapy for the underlying etiology, such as using imatinib mesylate to treat CML, is necessary after providing first aid.
Obviously, therapeutic aspiration is the first treatment option. A penile block using 10e20 mL of 1% lignocaine should be applied before the procedure. Lateral injection and trans-glans injection are both available. The aspiration of 20e30 mL of blood is followed by the injection of heparinized saline, which must be repeated a few times. A success rate of less than 30% has been reported [6] .
Intracavernosal injections of phenylephrine is a secondary treatment attempt; however, it has several risks and side effects, including malignant hypertension, tachycardia and cardiac arrhythmia, particularly in patients with cardiovascular disease. Generally, phenylephrine is diluted in normal saline to a concentration of 100e200 mg/mL and is injected at a rate of 1 mL/5 min under blood pressure monitoring. Leukapheresis is a method in which circulating blood is mechanically separated into liquid and blood cells, followed by the removal of WBCs and returning the remaining components to the patients. The side effects include electrolyte disturbance and hypothermia, which can be prevented by electrolyte infusion and rigorous body temperature monitoring.
A surgical shunt is inserted to reverse the priapic state by shunting blood from the rigid corpora cavernosa into the corpus spongiosum. A distal shunt is the primary choice unless the distal penile is inappropriate because of the condition of edema or tissue damage. A proximal shunt is applied less frequently because it may lead to more complications, such as erectile dysfunction, urethral fistula, purulent cavernositis, and pulmonary embolism [6] . Early penile prosthesis implantation is recommended under the circumstances of a shortened, indurated and non-erectile penis. Apart from the early resumption of sexual activity, early implantation can avoid the formation of dense fibrosis and hence a shortened penis.
As a matter of course, the underling etiology of the disease must be treated, such as via folic acid and penicillin or blood transfusion for sickle-cell disease, imatinib mesylate for CML, deferoxamine or bone marrow transplantation for thalassemia, etc.
Conclusion
The case we present here is a rare clinical manifestation of priapism secondary to CML. A routine blood test is the most valuable evidence in the emergency room to support the diagnosis of CML in addition to physical examinations and ultrasonography. A bone marrow analysis and gene test can confirm the diagnosis but require more time. We hope to remind all doctors and increase their awareness of the importance of an accurate diagnosis and rapid intervention so that irreversible complications are avoided. A surgical shunt is not a primary recommendation for treatment in the emergency room due to its related complications. However, when all other procedures fail, it is the most effective way to relieve pain.
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